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GATE DRIVER, DISPLAY PANEL AND
DISPLAY USING SAME

CROSS REFERENCE TO RELATED
APPLICATIONS

This 1s a continuation application of co-pending U.S.
patent application Ser. No. 15/308,892, filed on Nov. 4,
2016, which 1s a national stage of PCT Application No.
PCT/CN2016/099043, filed on Sep. 14, 2016, claiming
foreign priority of Chinese Patent Application No.
201610683196.8 filed on Aug. 17, 2016.

FIELD OF THE INVENTION

The present invention relates to a technology of display,
and more particularly, to a gate driver, a gate driver, a
display panel and a display with a function of chamfering
process.

DESCRIPTION OF PRIOR ART

In the conventional display panel, a single-side drive
method and a bilateral driving method are used. For the
single-side drive method, display driving signals are trans-
mitted from one side of a display panel (1.¢., the left side of
the display panel.) Because of resistor-capacitor delay (RC
delay) eflect, 1t results in difference between displaying
cllect of the left side and the right of the display panel.

In order to improve the displaying effect of display panel,
display driving signals are usually provided to a chamifering
process of prior art, so as to resolve the problem that
displaying 1s not uniform case by RC delay.

FIG. 1 1s a circuit diagram of chamfiering process of prior
art. Referring to FIG. 1, processes of the chamifering process
of prior art will be described below.

As shown 1 FIG. 1, VGHF 1s a display drniving signal
received from a display driving signals transmitting unait;
VGH 1s a display driving signal providing to a display penal;
GVON i1s a square wave controlling signal received from a
clock controller, a chamiering circuit 1s controlled by the
square wave controlling signals, so as the VGHF 1s be pulled
up to the voltage of the VGH or be pulled down, to facilitate
the chamiering process to the VGHE.

Chamiering the display driving signals describe above
can be processed by controlling resistance values of a
resistor R to regulate chamifering speed and depth of the
VGHEF. The VGH 1s output via a gate driver of display panel,
so as to turn on thin film transistors (TFT) to charge.

FIG. 2 1s an oscillogram of the display driving signals
output from the gate driver of prior art. Referring to FIG. 2,
VGH 1s the display driving signal; CKV 1s a clock signal;
STV 1s a starting signal; Gatel, Gate2, . . . , GateN are
plurality (n) of the display driving signals (1.e., gate signals
or scanning signals) output from the gate driver. Herebelow,
assuming that the display panel has N scanning lines, so the
gate driver outputs each display driving signal to a corre-
sponding one of the scanning line.

When a rising edge of the starting signal STV appeared,
the gate driver outputs a first chamiered square wave signal
of VGH treated as the Gatel 1n a first square wave signal
period of the clock signal CKYV; then, the gate driver outputs
a second chamiered square wave signal of VGH treated as
the Gate2 in a second square wave signal period of the clock
signal CKV; by the same token, on the other hand, the gate
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2

driver outputs a Nth chamftered square wave signal of VGH
treated as the GateN 1n a Nth square wave signal period of
the clock signal CKV.

Each output of Gatel, Gate2 . . ., GateN 1s controlled by
a level shifter of the gate driver. FIG. 3 1s a circuit diagram
of the level shifter of prior art. Referring to FIG. 3, the level
shifter treats the mput VGH or a VGL (gate cut-ofl voltage
signal) as an output signal Output in accordance with an
input signal Input. The output signals Output comprise
Gatel, Gate2, . . ., GateN and a VGL output to scan lines.

FIG. 4 15 an oscillogram of mput and output of the level
shifter of prior art. Referring to FIGS. 3 and 4, when value
of voltage of the mput signal Input 1s VDD (which 1s usually
about 3.3V,) the output signal Output 1s one of the Gatel,
Gate2, . .., GateN (1.e., the level shifter outputs the VGH;)
and when value of voltage of the input signal Input 1s VSS
(which 1s usually about 0V,) the output signal Output 1s the
VGL.

However, 1n the current display panel design, it 1s diflicult
to design mimaturized products because of designing a
chamiering circuit into a control board (CB) of display panel
will cause the area of CB increased. Moreover, because the
entire display panel shares a common chamiering circuit,
when chamfering waveforms of optimal VGH 1n each par-
tition are different, 1t cannot meet the requirements of
different partitions, so as to exist a design limitation.

SUMMARY OF THE INVENTION

In order to solve deficiencies of prior art, the purpose of
the present invention is to provide a gate driver, a gate driver,
a display panel and a display with a function of chamfering
Process.

According to the present invention, on the one hand,
providing a gate driver used 1n display panel, wherein
comprises: a chamfering module 1s configured to receive
gate turn-on voltage signals and square wave controlling
signals, and chamiers the gate turn-on voltage signals 1n
accordance with the square wave controlling signals to
generate and output chamiered gate turn-on voltage signals;
and a level shifting module i1s configured to receive the
chamiered gate turn-on voltage signals, mnputs voltage sig-
nals and gate cut-ofl voltage signals, and outputs the cham-
fered gate turn-on voltage signals or the gate cut-ofl voltage
signals 1 accordance with a voltage value of the input
voltage signal.

Further, the input voltage signals are square wave voltage
signals, when the input voltage signal has a first voltage
value, the level shifting module outputs the chamiered gate
turn-on voltage signals; and when the mmput voltage signal
has a second voltage value, the level shifting module outputs
the gate cut-off voltage signals, and wherein the first voltage
value 1s large than the second voltage value.

Further, the square wave controlling signal controls the
chamiering module which 1n turn controls the chamifering
width of the gate turn-on voltage signal.

Further, the gate driver further comprises: a digital adjust-
able resistance module 1s configured to connect to a resis-
tance port of the chamiering module, and the digital adjust-
able resistance module regulates the chamiering module
which 1n turn controls the chamiering speed and depth of the
gate turn-on voltage signals by regulating resistance values
ol a chamiering resistance.

Further, the digital adjustable resistance module 1s further
configured to recerve digital signals of inter-integrated cir-
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cuit (I2C) and regulate the resistance values of the cham-
fering resistance in accordance with the digital signals of

12C.

Further, the chamiering module comprises: a first metal-
oxide-semiconductor field eflect transistor (MOS transistor)
and a second MOS transistor; a source of the first MOS
transistor 1s used to receive the gate turn-on voltage signals,
both a drain of the first MOS transistor and a source of the
second MOS ftransistor are connected to the level shifting
module, both gates of the first and second MOS transistors
are used to receive the square wave controlling signals, a
drain of the second MOS transistor 1s the resistance port.

Further, when the first MOS transistor 1s cut-ofl and the
second MOS transistor 1s turn-on, the gate turn-on voltage
signal 1s discharged through the digital adjustable resistance
module, and when the first MOS transistor is turn-on and the
second MOS transistor 1s cut-ofl, the gate turn-on voltage
signal 1s pulled up to the 1mtial voltage, so as to achieve
chamfering process to gate turn-on voltage signals.

Further, the gate driver further comprises: a buller ampli-
fier module 1s configured to amplily the chamiered gate
turn-on voltage signals or the gate cut-ofl voltage signals
output from the level shifting module, and outputs an
amplified chamiered gate turn-on voltage signal or an ampli-
fied gate cut-ofl voltage signal.

According to the present invention, on the other hand,
providing a display panel which comprises a gate driver
described above.

According to the present invention, further on the other
hand, providing a display which comprises a display panel
described above.

The present invention can be concluded with the follow-
ing advantages, by integrating a chamiering module and a
digital adjustable resistance module into a gate driver, 1t 1s
not necessary to provide a chamiering circuit on a CB of
display panel, so as the CB can be miniaturized. In addition,
when the display panel has a plurality of gate drivers,
because each gate driver has the function of chamiering
process, 1t 1s possible to achieve chamiered wavelorm of a
partition corresponding to each of the gate driver can be
controlled independently, and optimize the displaying eflect.

BRIEF DESCRIPTION OF DRAWINGS

Technical implementation will be described below clearly
and fully by combining with drawings made 1n accordance
with an embodiment in the present invention.

FIG. 1 1s a circuit diagram of chamifering process of prior
art;

FIG. 2 1s an oscillogram of a display driving signals
output from the gate driver of prior art;

FIG. 3 1s a circuit diagram of the level shifter of prior art;

FIG. 4 1s an oscillogram of input and output of the level
shifter of prior art;

FIG. 5 1s an illustrational view of a display 1n accordance
with the embodiment of the present invention;

FIG. 6 1s a block diagram of a liquid crystal display panel
in accordance with the embodiment of the present invention;
and

FIG. 7 1s a block diagram of a gate driver in accordance
with the embodiment of the present invention.

DESCRIPTION OF PREFERRED EMBODIMENTT

Technical implementation will be described below clearly
and fully by combining with drawings made 1n accordance
with an embodiment in the present invention. Obviously, the
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described embodiments are merely part of embodiment of
the present invention, not at all. Based on the embodiments
of the present invention, on the premise of embodiments 1n
the absence of creative work, all other embodiments are 1n
the scope of protection in the present mvention.

FIG. 5 1s an 1llustrational view of a display in accordance
with the embodiment of the present invention. Herebelow, a
liquid crystal display (LCD) 1s used as one example for the
display, but 1t shall not be construed as a limitation to the
present invention. For example, the display may be an
organic light emitting display (OLED.)

Reterring to FIG. 3, the display according to the present
invention which comprises: a display panel 1000 and a
backlight module 2000. The backlight module 2000 pro-
vides a uniform light source to the display panel 1000 to
display 1images. Because the display of the embodiment 1s a
LCD, so the display panel 1000 1s a LCD panel. It should be
noticed that when the display of the embodiment 1s an
OLED, the display panel 1000 1s an OLED panel. The
display panel 1000 will be described below clearly and fully.

FIG. 6 1s a block diagram of a LCD panel 1n accordance
with the embodiment of the present invention.

Referring to FIG. 6, the display panel 1000 according to
the present imnvention which comprises: a LCD panel com-
ponent 100; a gate driver 200 and a data driver 300, both are
connected to the LCD panel component 100; a grayscale
voltage generator 400, which 1s connected to the data driver
300 and a signal controller 500, which 1s used to control the
LCD panel component 100, the gate driver 200, the data
driver 300 and the grayscale voltage generator 400.

The LCD panel component 100 comprises a plurality of
display signal lines and a plurality of pixels PX arranged 1n
an array and connected to the display signal lines. The LCD
panel component 100 can comprise: a lower display panel
and an upper display panel opposite to each other, both are
not shown 1n figure, and a liquid crystal layer i1s iserted
between the lower display panel and the upper display panel,
which 1s not shown in figure.

Display data lines can be arranged on the lower display
panel, which can comprise a plurality of gate lines G, to G,
for transmitting gate signals (1.e., data voltages) and a
plurality of data lines D, to D, for transmitting data signals.
The gate lines G, to G, are arranged extending to the row
direction, and which are substantially parallel to each other.
The data lines D, to D, are arranged extending to the
column direction, and which are substantially parallel to
cach other.

Each pixel PX comprises: a switching device 1s connected
to the corresponding gate lines and data lines; and a liquid
crystal capacitor 1s connected to the switching device. If
necessary, each color pixel PX can also comprise a storage
capacitor connected to the liquid crystal capacitor 1n parallel.

Each switching device of pixel PX 1s a three-terminal
device, therefore 1t has a controlling terminal connected to
the corresponding gate line, an input connected to the
corresponding data line and an output connected to the
corresponding liquid crystal capacitor.

The gate driver 200 1s connected to the gate lines G, to G,
and supplies gate signals to the gate lines GG, to G, . Referring
to FIG. 6, arranging the gate driver 200 on one side of the
LCD panel component 100, and all the gate lines G, to G,
are connected to the gate driver 200. However, but 1t shall
not be construed as a limitation to the present invention, 1.¢.,
it can arrange two gate drivers on opposite sides of the LCD
panel component 100 respectively, and one half of the gate
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lines G, to G, are connected to one of the two gate drnivers,
and the other half of the gate lines G, to GG, are connected to
the other.

The grayscale voltage generator 400 generates grayscale
voltages which are closely related to the transmittance of the
pixel PX. The grayscale voltage 1s supplied to each pixel PX,
and the grayscale voltage has a positive value or a negative
value 1n accordance with a common voltage Vcom.

The data driver 300 1s connected to the data lines D, to D __
of the LCD panel component 100, and the grayscale voltages
generated from the grayscale voltage generator 400 treated
as data voltages supplied to the pixel PX. If the grayscale
voltage generator 400 does not supply all of the grayscale
voltages but only the reference grayscale voltage, the ref-
erence grayscale voltage 1s distributed to generate various
grayscale voltages, and the data driver 300 can choose one
of them to be treated as the data voltage.

The signal controller 500 controls to operate the gate
driver 200 and the data driver 300.

The signal controller 500 receirves input 1image signals
from an external graphics controller (which 1s not shown 1n
figure) and a plurality of iput controlling signals used to
control the mput image signals to display, such as vertical
sync signals Vsync, horizontal sync signals Hsync, master
clock signals MCLK, and data enable signals DE. The signal
controller 500 processes the mnput image signals (R, G, and
B) appropriately 1n accordance with the controlling signals,
so as to generate mmage data DAT which are meet to
operating conditions of the LCD panel component 100. Then
the signal controller 500 generates gate controlling signals
CON'T1 and data controlling signals CONT2, and transmits
the gate controlling signals CON'T1 to the gate driver 200,
and transmits the data controlling signals CONT2 and the
image data DAT to the data driver 300.

The gate control signal CONT1 may comprise: a scan
starting signal STV for operating the gate driver 200, 1.e., a
scanning operation; and at least one of clock signal for
controlling when to output the gate signals. The gate control
signals CONT1 may also comprise outputting an enable
signal OF for regulating duration of the gate signals. The
clock signal may also be used for a selecting signal SE.

The data controlling signal CONT2 may comprise: a
horizontal sync starting signal STH for indicating transmis-
s1on the image data DAT; a load signal LOAD for requesting
to supply data voltages corresponding to the image data
DAT to the data lines D, to D_; and a data clock signal

o

HCLK. The data controlling signal CONT2 may also com-
prise an inverted signal RVS for inverting the polarity of the
data voltages with respect to common voltages Vcom.

The data driver 300 receives image data DAT from the
signal controller 500 in response to the data controlling
signal CONT2, and converts the image data DAT to data
voltages by selecting a grayscale voltage corresponding to
the 1image data DAT from a plurality of grayscale voltages
which are generated from the grayscale voltage generator
600. Then the data driver 300 supplies data voltages to the
data lines D, to D .

The gate driver 200 supplies the gate signals to the gate
lines G, to G, to turn-on or cut-ofl the switching devices
connected to the gate lines G, to G, 1n response to the gate
controlling signal CONT1. When the switching device con-
nected to the gate lines G, to G, 1s turn-on, the data voltages
supplied to the data lines D, to D _ are transmitted to each
pixel PX wvia the turned-on switching device.

The difference between each the pixel PX and the com-
mon voltage Vcom can be interpreted as the difference
between the voltages applied to the liquid crystal capacitor
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of each pixel PX. The arrangement of the liquid crystal
molecules varies depending on magnitude of pixel grayscale
voltages, because of the polarity of light transmitted through
a liquid crystal layer can also vary, resulting 1n the changes
of the transmittance of the liquid crystal layer.

In the embodiment of the present invention, the gate
signals applied from the gate driver 200 to the gate lines G;,
to G, comprises chamtered gate turn-on voltage signals and
gate cut-oll voltage signals. Elaboration will be given her-
cbelow 1 view of how the gate dniver 200 generates and
outputs the chamiered gate turn-on voltage signals and gate
cut-oil voltage signals.

FIG. 7 1s a block diagram of a gate driver 1n accordance
with the embodiment of the present invention.

Referring to FIG. 7, the gate driver 200 according to the
present invention which comprises: a chamiering module
210, a level shifting module 220, a digital adjustable resis-
tance module 230 and a bufler amplifier module 240.

The chamifering module 210 1s configured to receive gate
turn-on voltage signals VGHF and square wave controlling
signals GVON from an external source, and chamifers the
gate turn-on voltage signals VGHF 1n accordance with the
square wave controlling signals GVON to generate and
output chamfered gate turn-on voltage signals VGH. Her-
cbelow, the gate-on voltage signal VGHF 1s a voltage signal
with a constant voltage value (1.e., an 1itial voltage value.)

The high level duration of the square wave controlling
signal GVON can controls the chamifering module 210
which 1n turn controls the chamfering time of the gate
turn-on voltage signal VGHE, so as to control the chamfier-
ing module 210 which 1n turn controls the chamiering width
of the gate turn-on voltage signal VGHE.

The level shifting module 220 1s configured to receive the
chamiered gate turn-on voltage signals VGH, mputs voltage
signals Input and gate cut-ofl voltage signals VGL, and
outputs the chamiered gate turn-on voltage signals VGH or
the gate cut-ofl voltage signals VGL 1n accordance with a
voltage value of the input voltage signal Input. Herebelow,
referring to FIGS. 3 and 4, The level shifting module 220
outputs each chamiered square wave signal of the chamfered
gate turn-on voltage signals VGH sequentially 1n accordance
with the mput voltage signal Input and the gate controlling
signal CONT1, so as to supply a plurality (n) of chamifered
square wave signals to the corresponding gate lines G, to G.,..

Herebelow, the mput voltage signals Input are square
wave voltage signals, when the input voltage signal Input
has a voltage value VDD as shown 1n FIG. 4 (assume the
voltage value 1s a first voltage value,) the level shifting
module 220 outputs the chamiered gate turn-on voltage
signals VGH (or one of the chamiered square wave signal
the chamifered gate turn-on voltage signals VGH;) and when
the mput voltage signal Input has a voltage value VSS as
shown 1n FIG. 4 (assume the voltage value 1s a second
voltage value,) the level shifting module 220 outputs the
gate cut-oil voltage signals VGL.

The digital adjustable resistance module 230 1s configured
to connect to a resistance port of the chamfering module
210, and the digital adjustable resistance module 230 regu-
lates the chamifering module 210 which 1n turn controls the
chamiering speed and depth of the gate turn-on voltage
signals VGHF by regulating resistance values of a cham-
fering resistance. Details will be described below. Further,
the digital adjustable resistance module 230 1s configured to
receive digital signals of 12C and regulate the resistance
values of the chamiering resistance 1 accordance with the
digital signals of 12C.
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The buller amplifier module 240 1s configured to amplify
the chamiered gate turn-on voltage signals VGH or the gate
cut-oil voltage signals VGL output from the level shifting
module 220, and outputs an amplified chamfered gate turn-
on voltage signal VGH or an amplified gate cut-ofl voltage
signal VGL. Herebelow, 1f the output of the level shifting
module 220 drives to the gate lines G, to G, directly, its
driving capability may be insuflicient, so it needs more
bufler amplifier modules 240 to increase the driving capa-
bility, e.g., 1n another embodiment of the present invention,
the buller amplifier modules 240 may not be presented.

Furthermore, each of the modules 1n the gate driver in
accordance with in the embodiment of the present invention
may be achieved as a hardware component. Skilled in the
arts can achieve each of the module according to the process
of each of the module by such as field-programmable gate
array (FPGA) or application-specific integrated circuit
(ASIC.)

Referring to FIG. 7 further, the chamiering module 210
comprises: a lfirst MOS transistor Q1 and a second MOS
transistor (Q2; a source of the first MOS transistor Q1 1s used
to receive the gate turn-on voltage signals VGHE, both a
drain of the first MOS transistor Q1 and a source of the
second MOS transistor (2 are connected to the level shifting
module 220 to output the chamiered gate turn-on voltage
signals VGH to the level shifting module 220, both gates of
the first and second MOS transistors Q1 and Q2 are used to
receive the square wave controlling signals GVON, a drain
of the second MOS transistor ()2 1s the resistance port, e.g.,
the drain of the second MOS transistor Q2 1s connected to
the digital adjustable resistance module 230.

The square wave controlling signals GVON control the
first and second MOS ftransistors Q1 and Q2 to turn-on or
cut-oll. When the first MOS transistor (Q1 1s cut-ofl and the
second MOS ftransistor Q2 1s turn-on, the gate turn-on
voltage signal VGHF 1s discharged through the digital
adjustable resistance module 230; and when the first MOS
transistor Q1 1s turn-on and the second MOS transistor ()2
1s cut-ofl, the gate turn-on voltage signal VGHF 1s pulled up
to the mnitial voltage, so as to facilitate the chamiering
process to the gate turn-on voltage signals VGHE.

As described above, the digital adjustable resistance mod-
ule 230 1s configured to regulate the chamfering module 210
which 1n turn controls the chamfering speed and depth of the
gate turn-on voltage signals VGHF by regulating resistance
values of a chamiering resistance. Specifically, when the
digital adjustable resistance module 230 regulates the resis-
tance value of itself (1.e., the resistance value of the cham-
fering resistance) to reduce, discharge voltage for discharg-
ing of the gate turn-on voltage signal VGHF by the digital
adjustable resistance module 230 1s increased and discharge
rate 1s accelerated, the chamiering depth of the gate-on
voltage signal VGHF 1s increased and the chamifering speed
1s accelerated; and when the digital adjustable resistance
module 230 regulates the resistance value of itself (1.e., the
resistance value of the chamiering resistance) to increase,
discharge voltage for discharging of the gate turn-on voltage
signal VGHF by the digital adjustable resistance module 230
1s reduced and discharge rate 1s decelerated, the chamfering
depth of the gate-on voltage signal VGHF 1s reduced and the
chamiering speed 1s decelerated.

In summary, because of integrating a chamiering module
and a digital adjustable resistance module 1nto a gate driver,
it 1s not necessary to provide a chamiering circuit on a CB
of display panel, so as the CB can be mimaturized. In
addition, when the display panel has a plurality of gate
drivers, because each gate driver has the function of cham-

10

15

20

25

30

35

40

45

50

55

60

65

8

fering process, 1t 1s possible to achieve chamtered wavetform
ol a partition corresponding to each of the gate driver can be
controlled independently, and optimize the displaying eflect.

Embodiments of the present invention have been
described, but not intending to impose any unduly constraint
to the appended claims. Any modification of equivalent
structure or equivalent process made according to the dis-
closure and drawings of the present invention, or any
application thereotf, directly or indirectly, to other related
fields of technique, 1s considered encompassed in the scope
of protection defined by the claims of the present invention.

What 1s claimed 1s:

1. A gate driver for use 1n a display panel, comprising:

a chamfering module configured to receive a gate turn-on
voltage signal and a square wave controlling signal to
chamier the gate turn-on voltage signal 1n accordance
with the square wave controlling signal to generate and
output a chamifered gate turn-on voltage signal; and
a level shifting module configured to receive the cham-
fered gate turn-on voltage signals, an input voltage
signal, and a gate cut-ofl voltage signal, wherein the
level shifting module 1s controllable by a voltage value
of the mput voltage signal to selectively output one of
the chamifered gate turn-on voltage signal and the gate
cut-oil voltage signal as an intermediate signal,

wherein the chamfering module comprises a first transis-
tor and a second eflect transistor, each of which has a
gate to which the square wave controlling signal 1s fed,
a drain of the first transistor and a source of the second
transistor being connected to each other to feed the
chamiered gate turn-on voltage signal to the level
shifting module, a drain of the second transistor being,
a resistance port.

2. The gate driver as recited in claim 1, wherein the 1nput
voltage signal comprises a square wave voltage signal
having a first voltage value, which controls the level shifting
module to output the chamiered gate turn-on voltage signal,
and a second voltage value, which controls the level shifting
module to output the gate cut-ofl voltage signal.

3. The gate driver as recited 1n claim 2, wherein the first
voltage value of the square wave voltage signal 1s greater
than the second voltage value of the square wave voltage
signal.

4. The gate driver as recited in claam 1, wherein the
chamiered gate turn-on voltage signal has a chamfering
width that 1s determined by the square wave controlling
signal.

5. The gate driver as recited in claim 1, wherein a digital
adjustable resistance module 1s connected to the resistance
port of the chamiering module, which controls the cham-
fering module to set a chamiering speed and a chamfering
depth applied to the gate turn-on voltage signal to generate
the chamiered gate turn-on voltage signal by regulating a
resistance value ol chamiering resistance applied to the
resistance port of the chamfering module.

6. The gate driver as recited 1n claim 4, wherein the digital
adjustable resistance module 1s configured to receive a
digital signal from an inter-integrated circuit so as to regu-
late the resistance value of the chamiering resistance in
accordance with the digital signal of inter-integrated circuait.

7. The gate driver as recited in claim 1, wherein each of
the first and second transistors comprises a first metal-oxide-
semiconductor field effect transistor.

8. The gate driver as recited in claim 1, wherein a builer
amplifier module 1s connected to the level shifting module to
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receive and amplily the mtermediate signal from the level
shifting module so as to provide an amplified signal of the
intermediate signal.

9. A display panel, comprising:

a gate driver, which comprises:

a chamiering module configured to receive a gate turn-on
voltage signal and a square wave controlling signal to
chamfier the gate turn-on voltage signal 1n accordance
with the square wave controlling signal to generate and
output a chamiered gate turn-on voltage signal; and

a level shufting module configured to receive the cham-
fered gate turn-on voltage signals, an input voltage
signal, and a gate cut-ofl voltage signal, wherein the
level shifting module 1s controllable by a voltage value

5
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of the mput voltage signal to selectively output one of 15

the chamifered gate turn-on voltage signal and the gate
cut-oil voltage signal as an intermediate signal,

wherein the chamifering module comprises a first transis-
tor and a second eflect transistor, each of which has a
gate to which the square wave controlling signal 1s fed,
a drain of the first transistor and a source of the second
transistor being connected to each other to feed the
chamiered gate turn-on voltage signal to the level
shifting module, a drain of the second transistor being
a resistance port.

10. The display panel as recited 1n claim 9, wherein the
input voltage signal comprises a square wave voltage signal
having a first voltage value, which controls the level shifting
module to output the chamifered gate turn-on voltage signal,
and a second voltage value, which controls the level shifting
module to output the gate cut-ofl voltage signal.

20
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11. The display panel as recited 1n claim 10, wherein the
first voltage value of the square wave voltage signal is
greater than the second voltage value of the square wave
voltage signal.

12. The display panel as recited 1n claim 9, wherein the
chamiered gate turn-on voltage signal has a chamfering
width that 1s determined by the square wave controlling
signal.

13. The display panel as recited imn claim 9, wherein a
digital adjustable resistance module 1s connected to the
resistance port of the chamiering module, which controls the
chamiering module to set a chamifering speed and a cham-
tering depth applied to the gate turn-on voltage signal to
generate the chamiered gate turn-on voltage signal by regu-
lating a resistance value of chamiering resistance applied to
the resistance port of the chamifering module.

14. The display panel as recited 1n claim 12, wherein the
digital adjustable resistance module 1s configured to receive
a digital signal from an inter-integrated circuit so as to
regulate the resistance value of the chamfering resistance in
accordance with the digital signal of inter-integrated circuat.

15. The gate driver as recited 1n claim 9, wherein each of
the first and second transistors comprises a first metal-oxide-
semiconductor field elfect transistor.

16. The gate driver as recited 1n claim 9, wherein a bufler
amplifier module 1s connected to the level shifting module to
receive and amplily the intermediate signal from the level
shifting module so as to provide an amplified signal of the
intermediate signal.
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